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MICROELECTRONIC MULTIPLE 
ELECTRON BEAM EMITTING DEVICE 

TECHNICAL FIELD AND PRIOR ART 

The present invention concerns electronic emission 
devices and, in particular, a "multi-beam’ emission device 
capable of emitting several beams of electrons at the same 
time, comprising several primary emission Sources of elec 
trons in parallel, associated with means for collecting the 
electrons from the primary Sources and for emitting several 
beams of secondary electrons following said collection. 

The invention finds applications particularly in the field of 
direct writing lithography of thin films, for example during 
processes for forming integrated circuits or/and micro-sys 
temS. 

Within the context of the manufacture of microelectronic 
devices such as integrated circuits or/and microstructures 
such as MEMS (Micro Electro Mechanical Systems), one 
continually seeks to reduce the minimum resolution or criti 
cal dimension of patterns that one is brought about to form in 
the thin films. 

The formation of one or several patterns on a thin film 
usually involves a photolithography process during which 
one exposes to light a layer, for example based on photosen 
sitive resin, by means of aluminous beam, in particular ultra 
violet, and through a mask reproducing the patterns that one 
wishes to form in said thin film. The minimum resolution of 
the patterns formed in the resin layer then depends on the 
wavelength of the light beam used. The wavelengths 
employed today in Such processes are shorter and shorter, 
which makes the cost of these photolithography processes 
increasingly expensive, and brings these processes nearer to 
the limit domain of usable wavelength, in particular the 
domain of the extreme ultraviolet. As a consequence, these 
processes are on the point of reaching a limit of resolution 
beyond which it seems difficult to further reduce the mini 
mum measurements or critical dimensions of patterns. 

Lithography processes that do not make use of a mask, 
known as "direct writing lithography, especially by beams 
of electrons, have appeared. The minimum resolution that one 
is likely to obtain by means of such beams is less than that 
which may be obtained by means of UV ray photolithography 
processes, 

Direct writing lithography devices using a single beam of 
electrons, of width between for example 5 and 20 nm diam 
eter, have been produced. Such a range of beam width leads to 
long writing times of a thin film and to a use of such a device, 
in particular within the scope of an industrial production, 
restricted to the exposure or the writing of Zones of thin films 
of limited extent. 

In order to reduce the writing time of the direct writing 
lithography, a solution described in the document of L. R. 
Baylor et al. “Initial lithography results from the digital elec 
trostatic e-beam array lithography concept, J. Vac. Sci. Tech 
nol. B22(6), November/December 2004 consists in using a 
matrix of electron emitters in order to carry out a writing or a 
lithography of several Zones in parallel of the thin film, by 
means of several beams of electrons. An example of “multi 
beam’ electronic emission device according to the prior art, 
comprising Such a matrix, is illustrated in FIG. 1A. 

This matrix may be formed on a semi-conductor Substrate 
10 and comprise a plurality of electron emitters or electron 
emitter pixels 11a, 11b, for example field effect type emitters 
also known as “cola emitters’. These emitters 11a, 11b, may 
each beformed of a microtip 12, lying on a metallic layer 13 
and surrounded on either side by an extraction gate 15. Such 
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2 
microtips 12 use the principle of emission by tunnel effect 
through an emitter-vacuum barrier. The intensity of electron 
beams emitted by the emitters 11a and 11b may be adjusted 
by a respective control circuit 16a, 16b, specific to each 
emitter 11a, 11b. 
A first disadvantage linked to the use of such a matrix is the 

lack of uniformity, from the point of view of intensity, which 
can appear between the beams from the different emitters 11a 
and 11b. This lack of uniformity is illustrated in FIG. 2A, by 
the curves C and C, representative of the respective current 
voltage characteristics of the emitter 11a and the emitter 11b. 
These instabilities may be due especially to the manner in 
which the microtips 12 have been formed, and in particular 
differences of shape or/and size between said microtips 12. 

Each emitter element 11b may also experience specific 
instabilities, and especially “spatial instabilities of the beam 
that it emits. Such instabilities are illustrated in FIG. 2B, by 
the width variations between a beam of electrons 20, which, 
emitted at a time t by a microtip 12, has a given width, and 
this same beam 21, which, emitted at another time t after the 
time t, has a width different to the given width. These insta 
bilities may be due to the existence of several different emis 
sion sites on a same microtip 12 of an emitter 11b. 

Each emitter element 11b may also experience instabilities 
over time (FIG. 2C) with regard to the intensity of the beam 
that it emits. These instabilities may be due to a fluctuation 
over time of the number of electron emitter sites with which 
a microtip 12 is provided. 
To carry out a lithography of a thin film, for example based 

on resin, by means of such a device, it is necessary to control 
the quantity of charges deposited on said resin. The control of 
this charge necessitates the proper control of a current emit 
ted/exposure time pairing, and this holds for each individual 
emitter of the matrix. The disadvantages and instabilities 
cited above make this control difficult. The stability of the 
emitters may also be affected by the quality of the vacuum as 
well as by the nature of the gases present in the enclosures in 
which the lithography is carried out, in particular due to 
degassing induced by the resin writing. To offset the different 
problems evoked above, a solution consists in using specific 
regulation integrated circuits (ASIC for Application Specific 
Integrated Circuit, for example of CMOS (Complementary 
Metal Oxide Semiconductor) type as respective control cir 
cuits 16a, 16b of each emitter 11a, 11b. This type of proxim 
ity circuit takes up space and thereby considerably limits the 
number of emitters that the matrix is capable of comprising. 
These control circuits may moreover have a correct operation 
providing that the emitters 11a, 11b have a sufficient signal to 
noise ratio. In certain cases, if the variations in the current 
emitted by the emitters 11a, 11b are too abrupt or/and too 
intense, the ASIC control circuit may no longer be able to 
carry out correction. 

DESCRIPTION OF THE INVENTION 

The present invention makes it possible in particular to 
reduce the phenomena of temporal and spatial instability of 
beams of electrons and lack of uniformity between said 
beams in “multi-beam’ electron emitter devices. 

The invention concerns an electron emitter device, in par 
ticular microelectronic and/or formed in thin films, and 
capable of emitting several beams of electrons, comprising: 

first means comprising at least one first Substrate and a 
plurality N1 (where N1 is a integer greater than 1) of 
Sources or micro-sources of electrons formed on a first 
Substrate, 
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second means capable of collecting electrons from said 
micro-sources and emitting other electrons following 
this collection, said second means comprising at least 
one layer known as “collection layer located opposite 
the micro-sources and in which is formed a plurality of 5 
secondary electron emitters, for example a plurality or a 
number N2 (N2-1) of openings. 

The number N2 of openings may be different, for example 
less than or much less than the number N1 of micro-sources. 
This may enable each of the openings to emit a secondary 
beam of electrons, resulting from a collection of electrons 
from different primary electron sources. N1 may be for 
example greater than or equal to 100*N2, or greater than or 
equal to 1000*N2. 

Certain micro-sources may if necessary be situated oppo 
site the openings, whereas one or several micro-sources may 
be situated opposite a non openwork portion of the collection 
layer. For instance, certain non openwork parts of the collec 
tion layer are capable of being bombarded by micro-sources 
of electrons situated opposite. 
The openings may have a diameter around nanometer size, 

which may be between 1 and 50 nanometers or between 1 and 
100 nanometers, and may form secondary sources of elec 
trons of nanometric dimension, or sources that will be named 
"nano-Sources'. 

The uniformity of the beams of electrons emitted with such 
a device is improved compared to that of devices of the prior 
art. This uniformity depends more on the way in which the 
secondary emitters or the openings belonging to the second 
means have been manufactured, than that in which the pri 
mary emitters belonging to the first means have been manu 
factured. 
The temporal stability of each beam emitted by such a 

device may also be improved compared to that of beams 
emitted by devices of the prior art. The instabilities may be 
reduced up to a factor VK, where K is the number of micro 
Sources or primary emitters of the first means, compared to 
the number of secondary emitters or openings of the second 
CaS. 

The number of micro-sources in Such a device may be high. 
Since these micros-Sources are associated with secondary 
Sources. Such a device is also improved in terms of reliability, 
in so far as any failure of several micro-sources may not 
disrupt or disrupt very little the operation of the device, and in 
particular the formation of secondary beams from the second 
CaS. 

In Such a device, the micro-sources or/and the openings 
may be arranged in a matrix. The first means may comprise a 
matrix of pixels, for which each pixel comprises several 
micro-sources and is associated with a nano-Source or an 
opening of the second means. 

According to several embodiment possibilities, the micro 
sources may be for example microtips or “Spindt tips', or 
carbon nanotubes, or nanofissures capable of emitting elec 
trOnS. 

The collection layer may comprise a material favouring the 
secondary emission, or a material of secondary emission 
coefficient greater than 1. 
The first means may comprise an element, playing the role 

of cathode or several elements playing the role of cathodes, 
and a plurality of micro-sources per cathode. These different 
cathodes may be arranged according to a matrix. 

According to one embodiment possibility, the first means 
and the second means may be “hybridized' or made integral 
by one or several conductor elements, for example metallic 
beads to form a structure. 
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4 
The collection layer of the second means may belong to a 

stacking of several thin films. This stacking may comprise, on 
either side of the collection layer, at least one conductor layer 
capable of forming a first electrode and at least one other 
conductor layer capable of forming a second electrode. 

These electrodes may be provided, when they are 
polarised, to apply an electrical field making it possible to 
direct the secondary electrons emitted or sent back by the 
collection layer towards said openings, and to accelerate 
these electrons when they pass through said openings. 

In the case where the first means and the second means are 
attached by one or several conductor elements, for example 
conductive beads, the first electrode and the second electrode 
may be polarised by means of one or several circuits inte 
grated with the first substrate. These supply circuits are 
thereby electrically connected to the first and to the second 
electrode, via said conductor elements. 

According to one embodiment possibility, the collection 
layer may be a thin film based on an insulating material, for 
example a ceramic material that may be covered with another 
insulating material of secondary emission coefficient greater 
than 1. Such as for example MgO. 
The microelectronic electronic emission device according 

to the invention may further comprise: a micro-source 
addressing circuit integrated with the first substrate. This 
addressing circuit may if necessary be common to all of the 
micro-sources. The addressing carried out by this circuit may 
be of “active matrix” type. 
The constraints for manufacturing Such a device are also 

reduced compared to devices of the prior art, particularly as 
regards the addressing circuit. The device according to the 
invention may comprise a simpler and less cumbersome 
addressing circuit than ASIC type addressing circuits. Given 
the possibility of operating in parallel a high number of 
micro-sources in the device according to the invention, the 
current required per micro-source is reduced. For instance, 
the range of micro-source control Voltages applied by the 
addressing circuit of the device according to the invention 
may be less than that applied in devices of the prior art. This 
may make it possible to produce the integrated addressing 
circuit in faster technological channels and using Voltage 
ranges lower than those of addressing circuits of electron 
emitter devices according to the prior art. 
The reduction of constraints for manufacturing the control 

or addressing integrated circuit and the space savings in the 
first substrate linked to this reduction may make it possible to 
obtain an important writing pass band and a higher writing 
rate of each of the beams emitted by the device than with 
devices according to the prior art. 

According to an alternative embodiment, the microelec 
tronic electron emission device according to the invention 
may comprise among said plurality of micro-sources a first 
plurality of micro-sources lying on a first conducting Zone 
and forming with this first conducting or semi-conducting 
Zone a first cathode, and at least one other plurality of micro 
Sources lying on a second conducting Zone, and forming with 
this second conducting or semi-conducting Zone a second 
cathode, isolated from, or disjointed from, or which is not in 
contact with the first Zone. 

For instance, the first means may comprise, on the first 
Substrate, at least one first cathode and at least one second 
cathode isolated or disjointed from the first cathode, sharing 
the same addressing circuit as the first cathode, 
A direct writing lithography device, comprising a micro 

electronic device capable of emitting several beams as 
defined above is provided within the scope of the invention. 
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This lithography device may further comprise: means for 
focusing beams of electrons, for example electrostatic or/and 
magnetic devices, for example a magnetic projection system, 
or a system combining electrostatic and/or magnetic lenses. 
Such a lithography device may further comprise means form- 5 
ing an anode. This anode may be for example a polarised 
semi-conductor wafer, covered with a thin film in which one 
wishes to form patterns. 
A device for inspecting microelectronic devices such as 

integrated circuits, semi-conductor wafers covered with thin 10 
films, chips, or photolithography masks, comprising a device 
capable of emitting several beams such as defined above, is 
also provided within the scope of the invention, 

BRIEF DESCRIPTION OF DRAWINGS 15 

The present invention will be better understood after read 
ing the description of example embodiments given purely for 
information and that is in no way limitative, with reference to 
the appended figures, wherein: 

FIG.1 represents an example of electronic emission device 
with several beams of electrons, according to the prior art, 

FIGS. 2A-2C illustrate defects or drifts that beams of elec 
trons emitted by means of devices wish several beams of 
electrons according to the prior art may experience, 

FIG. 3A represents a first example of electronic emission 
device with several beams of electrons according to the inven 
tion, and a stacking of thin films comprised in Such a device, 

FIG. 3B illustrates a method of operating a device accord- 30 
ing to the invention. 

FIGS. 4A and 4E represent varieties of stackings of thin 
films comprised in a device according to the invention, 

FIG. 5 illustrates a direct writing lithography device 
according to the invention, 35 

Identical, similar or equivalent parts of the different figures 
bear the same numerical reference So as to facilitate moving 
from one figure to another. 

In order to make the figures easier to read, the different 
parts represented in the figures are not necessarily to the same 
scale. 

25 

40 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 45 

A microelectronic device, used according to the invention, 
capable of emitting several beams of electrons, will now be 
described in relation to FIG. 3A. 

This device firstly comprises a first structure or first means 50 
115 formed in thin films, capable of emitting several beams of 
electrons. These first means 115 comprise a substrate 100 for 
example based on semi-conductor material, on which lies a 
plurality of electron emitter elements 105, for example field 
effect or “cold emitter type emitters. These electron emitter sis 
elements 105 may be arranged in the form of a matrix, and 
will then also be known as “pixels'. 

Each element or pixel 105 may comprise a plurality of 
primary electron sources known as “micro-sources'. Such as 
for example microtips 101, or tips known as “Spindt tips’, 60 
based on semi-conductor or conductor material, and of height 
that may be around one or several micrometers, for example 
1 Lum. The microtips 101 of a pixel 105 may be surrounded on 
either side by an extraction gate, based on a gate material 103. 
for example a metal such as Al, or Ti, or TiN, or Nb, lying on 65 
a gate insulator 104, for example based on SiO2 or HfC2, 
itselflying on a conducting or semi-conducting Zone 102. 

6 
According to one possibility (not shown), a pixel 105 may 

comprise several juxtaposed micro-sources, for example jux 
taposed microtips, arranged in an opening of a layer of mate 
rial of openwork gate. 
The elements or pixels 105 may comprise a conducting or 

semi-conducting Zone capable of acting as cathode, on which 
the micro-sources are formed. Each element or pixel 105 may 
if necessary comprise a conducting or semi-conducting Zone 
102 on which the micro-sources are formed and which may be 
isolated or disjointed or not be in contact wish the respective 
conductive Zones of other pixels. 
The first means 115 may be formed of a matrix, for 

example between 100*100 pixels 105 and 1000*1000 pixels 
105. The number of micro-sources per pixel or emitter ele 
ment 105 may, for its part, be high, for example between 100 
and several thousands of microtips 101 per pixel 105. 
The first means 115 further comprise a circuit 108 for 

addressing the elements 105 of the matrix, connected to the 
different conductive Zones 102. The addressing circuit may 
be manufactured for example in CMOS (Complementary 
Metal Oxide Semi-conductor) technology. 
The addressing of the emitter elements 105 may be of the 

type of that of an active matrix. For instance, the pixels or 
emitter elements 105 of the matrix are capable of emitting at 
the same time. Each of these emitter elements 105 may also be 
respectively associated with memorisation means (not 
shown) specific to the addressing circuit 108. These memo 
risation means are capable of memorising a relative set point 
value at the intensity that the elements are intended to emit. 
This set point may be modified, if necessary individually for 
each pixel, by the addressing circuit, during an emission of 
electrons. 
A second structure or second electron emitter means 140 

are placed opposite the first means 115 and provided, for their 
part, to collect primary electrons from the micro-sources of 
the first structure 115 and to reemit secondary electrons fol 
lowing said collection. 
The second structure 140 may comprise a second Substrate 

125, for example based on a semi-conductor material Such as 
silicon or a conductor material, for example a metallic mate 
rial, on which lies a stacking 126 of thin films placed opposite 
the microtips 101. 
The stacking 126 may comprise in particular a metallic 

layer 128, structured or etched, for example based on TiNand 
of thickness for example around 0.1 micrometers, formed on 
the second substrate 125. This metallic layer 128 is intended 
to be polarised and to play the role of a first electrode. The 
metallic layer 128 is in contact with a face of an insulating 
layer 132, for example based on a ceramic material of thick 
ness that may be between 0.1 um and 1 um. 

Zones of the other face of the insulating layer 132, which 
are not situated opposite an emitter element 105, are covered 
with another structured or etched layer based on metallic 
material 134, for example TiN of thickness that may be 
between 0.1 um and 1 lum. This other metallic layer 134 is 
intended to be polarised and to act as second electrode. 

Certain parts noted 132a of the insulating layer 132, situ 
ated opposite microtips 101, are for their part unmasked. 
These parts 132a of the insulating layer 132 are intended to be 
bombarded by electrons from microtips 101 and to form, 
following said bombardment, secondary electron emission 
sites. The parts 132a may be covered with an insulating 
material, having preferably a high secondary emission coef 
ficient, such as MgO. 
The insulating layer 132 further comprises a plurality of 

openings 133, which may also be arranged according to a 
matrix, for example in such a way that each pixel 105 is 
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situated opposite an opening and, if necessary, a single open 
ing. The openings 133 may have a diameter of around several 
nanometers, or between 1 nanometer and 50 nanometers, for 
example around 10 nanometers. 
The openings 133 may form secondary electron emission 

sources that we will call "nano-sources'. The number of 
openings 133, situated opposite an emitter element 105 or a 
pixel of the first matrix may be different to that of the number 
of microtips 101 or micro-sources of said pixel 105. The 
number of openings 133 in the matrix may be between for 
example several hundreds and 1 million. The total number of 
openings 133 of the second structure may be considerably 
less than that of the number of microtips or micro-sources of 
the first structure. An opening 133 may be associated with 
several micro-sources. 

For instance, a nano-Source may be provided to collect 
electrons from several different primary micro-sources of 
electrons and to carry out a resulting secondary emission of 
electrons, following said collection, and thereby make it pos 
sible to carry out a temporal or/and spatial averaging of the 
emission from the primary sources. The diameter of the open 
ings 133 is provided to allow a precise spatial localisation of 
the resulting secondary emission. 

According to an alternative embodiment of the Stacking 
126, illustrated in FIG. 4A, the openings 133 may comprise 
walls covered with a material 137 that makes it possible to 
favour the secondary emission, such as for example MgO. 
Thus, the walls of the openings 133 and the parts 132a of the 
layer 132 may be covered with a material favouring she 
secondary emission. 

According to an embodiment variant of the stacking 126, 
illustrated in FIG.4B, the openings 133 may also have a bevel 
shape and/or comprise a first mouth 133a, located on the side 
of the face on which lies the conductor layer 128 or first 
electrode, of sectionless than its other mouth 133b, located on 
the side of the face on which lies the layer based on conductor 
material 134 or second electrode. 
To enable the passage of beams of electrons through the 

stacking 126 and the substrate 125, the first metallic layer 128 
comprises orifices 129 in the extension of the openings 133 of 
diameter for example around 1 um, whereas the second Sub 
strate 125 comprises orifices 127 of diameter for example 
around 10 um in the extension of the orifices 129 (the diam 
eters of the openings 133, orifices 129 and 127 being mea 
sured in directions parallel to a vectori of an orthogonal mark 
O; ; ; K indicated in FIG.3A). 
The second structure 140, may be attached or mechanically 

linked or integrated with the first structure 115. In this 
example, the second structure 140 lies on the conductor ele 
ments formed on either side of the first structure 110. The 
second structure 140 is thereby maintained by said conductor 
elements above the first structure, at a distance for example of 
around several micrometers or several hundreds of microme 
ters. These conductor elements may be for example metallic 
beads 122 and 124, known as “hybridization beads” of diam 
eter between for example several micrometers and several 
hundreds of micrometers, based on a metal or a metal alloy, if 
necessary meltable. The conductor elements 122 and 124 are 
respectively in contact with the metallic layer 128 acting as 
first electrode and with the metallic material 134 acting as 
second electrode, and respectively making it possible to elec 
trically connect the first electrode to first means of supply 110 
integrated with the first substrate 100, and the second elec 
trode, to second means of supply 112 also integrated with the 
first Substrate 100. 
The operation of the device may be as follows: when the 

micro-sources 101 of a pixel 105 emit primary electrons (the 
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8 
emission of primary electrons being represented by arrowed 
lines noted 150 in FIG. 3B), certain of these electrons are 
capable of entering into collision on the parts 132a of the 
collective layer 132 of the stacking 126, as well as on the walls 
of openings 133. These collisions may enable secondary elec 
trons to be produced. 
The parts 132a of the collecting layer 132 of the stacking 

126 thereby collect “spatially and average out the primary 
electrons from several different micro-sources. 

In parallel, the first electrode and the second electrode may 
be polarised so as to produce a tangential and radial electrical 
field provided in particular with at least one component par 
allel to the vectori and at least one other component parallel 
to the vectorj of the orthogonal mark IO; i.j: R indicated in 
FIG. 3B making it possible firstly, after if necessary several 
steps of reemission or jumps of secondary electrons (the 
emissions and jumps of secondary electrons being repre 
sented by arrowed lines noted 152 on this same FIG. 3B) 
produced on the parts 132a of the insulating layer 133 of the 
stacking 126, to convey or bring these secondary electrons 
towards the openings 133. These openings 133 then form a 
secondary source or a nano-Source of electrons. The first 
electrode and the second electrode make it possible to group 
together the secondary electrons into beams of electrons 156, 
158 and to accelerate the flux of electrons of these beams 156, 
158 at the exit of the openings 133, then the orifices 127 and 
139. 

Thus, the matrix of openings 133 makes it possible to 
combine or average out for each pixel or emitter element 105 
the spatial dispersions as well as the temporal fluctuations of 
the beams of electrons emitted by the micro-sources. This 
matrix of openings 133 also makes it possible to form sec 
ondary sources of electrons independent of spatial emission 
instabilities of the micro-sources 101 or primary sources. 
One may obtain, at the exit of the nano-sources, beams 156, 

158 each having characteristics of spatial stability and tem 
poral stability of improved intensity by averaging effect, as 
well as for all of the beams, a uniformity of characteristics 
between said beams. 

The beams of electrons 156, 158 at the exit of the openings 
133 may have a small width for example of around 10 to 20 
nm, and a high current density. This current density may be 
for example around 104A/cm, for an emitted current of 10 
nA per nanosource 133. 
The device according to the invention is not limited to 

micro-sources of primary electrons of microtip type. Thus, 
according to variants of embodiments of the device previ 
ously described, the microtip based cathodes may be replaced 
by cathodes comprising microsources of electrons of differ 
ent nature, for example carbon nanotubes Such as those 
described in the document of J. Dijon and al. “LN-2: Cathode 
Structures for Carbon Nanotubes Displays', Proceedings of 
the 22" international display research conference, Eurodis 
play, Nice 2002. Late newspapers, pp 821-624, or according 
to another possibility, nano-fissures Such as described in the 
document of K. Sakai et al. “Flat Panel Displays Based on 
Surface Conduction Electron emitters', Proceedings of the 
16th international display research conference, Ref 18.3L., 
pp. 569-572. 

After forming the first structure and the second structure, a 
step of assembling the two structures, which is also known as 
“hybridization, may be carried out, by means for example of 
conductive hybridization beads 122 and 124, formed for 
example in a meltable material. These beads make it possible, 
apart from establishing an electrical and mechanical connec 
tion between the two structures, to position in a precise man 
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ner the two matrices of micro-sources and openings in rela 
tion to each other, according to a precision of around for 
example a micron. 
The electron emitter device capable of producing several 

beams of electrons 156, 158 that has just been described may 
be used within the scope of direct writing lithography, for 
forming in thin films patterns of very Small critical dimen 
Sion, for example around 15 or 20 nanometers. 

FIG. 5 illustrates a lithography device comprising a micro 
electronic electron emission device as described previously, 
used to form patterns in a thin film 310, for example based on 
resin lying on a wafer 300, for example semi-conductor. Apart 
from the first structure 115 capable of emitting primary elec 
trons, associated with the second structure 140 capable of 
collecting primary electrons from the first structure and pro 
ducing secondary electrons and in particular beams of sec 
ondary electrons 156,158, a system or means of focusing 350 
beams of electrons 156, 158, from nano-sources of electrons 
133 is also provided. These focusing means may be formed 
from an electrostatic or/and magnetic device(s). This lithog 
raphy device may further comprise polarisation means 320 to 
make it possible to apply a potential Va for example of around 
several thousands volts to the wafer 300, so that said wafer 
can form an anode. 
The size ratio between the pixels 105 of primary emitters or 

micro-sources 101, and particularly between the conductive 
Zones 102 and the openings 133, may be provided so that the 
micro-sources or primary emitters 101 are masked vis-a-vis 
return ionic bombardments. Such bombardments may be for 
example from elements located on the path of the beams 156, 
158as means or diaphragms 350 for shaping beams 156,158, 
or instead the anode. For the conductive Zones 102, for 
example of width d1 (d1 being defined by a distance mea 
sured in a directionparallel to a vectoriofan orthogonal mark 
O: i: j: R represented in FIG. 5) of around 10 um, and 
openings 133 of diameter d2 of around 10 nanometers, the 
primary emitters 101 “seen through nano-sources 133 are 
screened vis-a-vis parasitic return ionic bombardments. This 
screening of emitters 101 may make it possible to protect 
them in the possible case of a breakdown or a too high charg 
ing of the anode. This immunity to breakdowns may make it 
possible to apply a high electrostatic field between the source 
101 and the anode 300, which may favour obtaining a good 
writing resolution in the thin film 310. 

The first structure and the second structure made integral 
with or hybridized by the beads 122 and 124 make it possible 
to place the micro-sources 101 or primary emitters in a cavity 
400, which may be under vacuum or placed under vacuum. 
The very low diameter d2 of the secondary nano-sources 133, 
for example around 10 nanometers, may enable a strong 
vacuum to be maintained in this cavity 400, for example a 
pressure of around 10-10 mbar. Such a strong vacuum on the 
side of the primary emitters or micro-sources may make it 
possible to improve the spatial and temporal stability of the 
beams 156 and 158. 

The invention claimed is: 
1. A lithography device including a microelectronic elec 

tronic emission device capable of emitting plural beams of 
electrons, said microelectronic emission device comprising: 

at least one substrate and a plurality N1 (N1-1) of micro 
Sources of electrons formed on the Substrate; and 

means for collecting electrons from the micro-sources and 
emitting secondary electrons, the means for collecting 
including at least one collection layer situated opposite 
the micro-sources and in which is formed a plurality N2 
(N2-1) of openings, the number N2 of openings being 
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10 
less than the number N1 of micro-sources, and the open 
ings having a diameter between 1 nanometer and 50 
nanometerS. 

2. The lithography device according to claim 1, wherein the 
at least one Substrate and the means for collecting are hybrid 
ized by one or plural conductor elements. 

3. The lithography device according to claim 2, wherein the 
at least one Substrate and the means for collecting are hybrid 
ized by conductive beads. 

4. The lithography device according to claim 3, further 
comprising means for focusing beams of electrons. 

5. The lithography device according to claim 1, in which 
the collection layer belongs to a stacking of thin films, the 
stacking comprising, on either side of the collection layer, at 
least one first conductor layer configured to form a first elec 
trode and at least one second conductor layer configured to 
form a second electrode. 

6. The lithography device according to claim 5, in which 
the at least one substrate and the means for collecting are 
hybridized by one or plural conductor elements, and the first 
electrode and the second electrode are supplied by one or 
plural integrated circuits of the at least one Substrate. 

7. The lithography device according to claim 5, wherein the 
collection layer receives electrons. 

8. The lithography device according to claim 1, wherein the 
collection layer is based on an insulating material. 

9. The lithography device according to claim 1, wherein the 
openings are arranged in a matrix. 

10. The lithography device according to claim 9, in which 
the at least one Substrate comprises a matrix of pixels, each 
pixel comprising one or plural micro-sources. 

11. The lithography device according to claim 9, wherein 
the at least one substrate further comprises a pixel addressing 
circuit. 

12. The lithography device according to claim 11, wherein 
the openings include a first mouth of given section and a 
second mouth of a section greater than the first mouth. 

13. The lithography device according to claim 11, further 
comprising means for focusing beams of electrons. 

14. The lithography device according to claim 1, wherein 
the micro-sources are microtips, or carbon nanotubes, or 
nanofissures. 

15. The lithography device according to claim 1, wherein 
the openings comprise a first mouth of given section and a 
second mouth of a section greater than the first mouth. 

16. The lithography device according to claim 15, further 
comprising means for focusing beams of electrons. 

17. The lithography device according to claim 1, wherein 
the collection layer is based on a material of secondary emis 
sion coefficient greater than 1. 

18. The lithography device according to claim 1, further 
comprising means for focusing beams of electrons. 

19. The lithography device according to claim 1 being a 
direct writing lithography device. 

20. The lithography device according to claim 1, whereina 
current density of 104 A/cm is output from the openings. 

21. The lithography device according to claim 1, wherein 
an emitted current of 10 nA is output per opening. 

22. The lithography device according to claim 1, further 
comprising: 

a Voltage source that applies a potential to a wafer that is to 
be processed by the lithography device, so that said 
wafer forms an anode. 

23. A lithography device including a microelectronic elec 
tronic emission device capable of emitting plural beams of 
electrons, said microelectronic emission device comprising: 
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at least one substrate and a plurality N1 (N1-1) of micro 
Sources of electrons formed on the Substrate; and 

an electron emitter that collects electrons from the micro 
Sources and emits secondary electrons, the electron 
emitter including at least one collection layer situated 
opposite the micro-sources and in which is formed a 

12 
plurality N2 (N2-1) of openings, the number N2 of 
openings being less than the number N1 of micro 
Sources, and the openings having a diameter between 1 
nanometer and 50 nanometers. 


